v
a o

msdsegaRansszaugs iuianendomalulatingusnagasu)dl asin s U

5AF-P13: LATRNRNNAULTA ALY 2 WAL UUNNEANAUIRIUN AT N

Dual powered mushroom compost steamer suitable for community enterprise.
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Abstract

Objective of this research is to develop and test performance of mushroom compost steamer, by filling 88.4 litres
of water into automatic boiling bucket to produce 2 times quantity of steam; on top of the boiler there will be 2 inches pipe
curls under the tank, connect to tank outlet with control value. There’s also installation of temperature sensor in boiler, top
and bottom steam pipe, and in front of steamer. Boiler powered by heat from Liquefied petroleum gas (LPG) or firewood.
Boiler have three layers of isolation using fiber glass. Steamer can input 1,000 pieces of mushroom compost. Door is placed at the
front of the machine with fan to circulate steam. Compost are stacked in multiple layers on the basket, close the lid and
choose the source of heat, fire the heat and periodically check the temperature at four points every five minutes until the
temperature inside the steamer no less than 90 degree centigrade and steam for four hours then stop to refill heat source.

From the testing found that 1) mushroom compost steamer can produce average steam of 45.8 kg/h 2) when using
LPG as fuel source heat coefficient is 51.65 % using 40 minutes to reach inside temperature of 90 degree centigrade for 4
hours, steam in mushroom compost bag can be observe. Using 1.9 kilograms of LPG costing 139.28 Baht 3) Firewood
have heat coefficient of 30.25 % using 1.10 hour to reach inside temperature of 90 degree centigrade for 4 hours, steam in
mushroom compost bag can be observe. Using 20.2 kilograms of Firewood costing 202 Baht.

Keywords: mushroom compost
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Boiling water tank

LPG gas tank

Upper steam pipe

Thermometer

Steaming cabinet

Water inlet pipe

Under steam pipe

Figure 1 Dual powered mushroom compost steamer

Use LPG

Use Firewood

Figure 2 Use LPG or Firewood.
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Table 1 Testing result for mushroom sterilizer using LPG

Time Temperature  Temperature Temperature Temperature Gas weight

(min) gauge 1 (°C) gauge 2(C)  gauge 3C°C) gauge 4 () (kg)
1 34 32 32 32.5 30.0
5 36 32.5 96 36 29.8
10 96 92 96 48 29.6
15 98 95 97 59 29.4
20 99 96 100 65 29.3
25 99 81 101 63 29.1
30 99 95 130 70 28.9
35 100 96 97 76 28.8
40 101 97 97 79 28.6
45 101 97 98 91 28.5
50 101 97 97 93 28.4
55 101 98 97 94 28.2
60 101 97 98 93 28.1
Avg 89.62 85.0 95.0 69.1 28.1

SD 24.32 23.83 21.01 21.26 1.1
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Figure 6 Graph showing the result of the experiment using LPG
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Table 2 Testing result for mushroom sterilizer using firewood
Time Temperature  Temperature Temperature Temperature Weight of
(min) gauge 1 gauge 2 gauge 3 gauge 4 firewood
(°0) (°0) °0) 0) (kg)
1 32 30 29 32 6.3
5 32 30 29 32 -
10 64 30 89 33 -
15 68 30 96 41 2.8
20 90 86 96 50 -
25 95 92 96 50 -
30 95 93 96 51 1.2
35 95 88 96 54 -
40 96 94 96 58 2.5
45 96 94 96 61 -
50 97 95 96 64 2.9
55 98 72 88 61 -
60 92 93 130 70 4.5
Avg 80.7 71.3 87 50.5 20.2
SD 24.23 29.27 27.73 12.70 20.2
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Figure 7 Graph showing the result of the experiment using firewood
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Table 3 Comparison of productivity between prototype and mushroom compost steamer.

Type of Production Steaming Heat Cost of Cost Selling Profit
machine capacity time source heat Bath/cube  price
(Bath/time)
(cubeftime)  (hour./time) source Bath/
(Bath)
cube
1. Prototype 800 6 Use only 360 6 8 1,600
firewood
2. mushroom 1,000 4 1.Use LPG 139.28 5.50 8 2,500
compost 2.use 202 5.43
8 2,570
steamer firewood
Difference 200 2 Use LPG  Firewood 1. LPG - 1.LPG
158 Bath .50 Bath
900 Bath
2.Fire
wood 2.Firewood
.57 Bath

970 Bath
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Table 4 Compare the cost of different type of fuel

fuel 0.N. 60/66 API 60 C Colorific value Price
F kd / kg Bath / liter Bath / GJ
LPG 0.5280 136.5 49,740 6.13 123.24
Kerosene 0.7883 48.0 43,143 8.33 193.04
Fuel oil A 0.9334 20.1 39,248 3.42 84.14
Fuel oil B 0.9433 18.5 39,248 3.18 81
Fuel oil C 0.9503 16.2 39,106 2.95 76.20
Fuel oil D 0.9570 16.2 39,106 2.92 74.67
Lignite 16,748 0.75 Bath/kg 45
Husk 12,561 0.30 Bath/kg 24
Firewood and 14,654 0.50 Bath/kg 34
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